EAST Search History 




Ref 

# 


Hits 


Search Query 


DBs 


Default 
Operator 


Plurals 


Time Stamp 


LI 


23696 


sequential adj order 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:02 


L2 


3006 


(primary or second$4 or master or 
backup or back-up or (back adj up) or 
mirror or redundan$3 or double) with 
snapshot 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:03 


L3 


5 


12 same 1 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM.TDB 


OR 


ON 


2007/05/23 13:03 


L4 


43588 


recover$4 same protect$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:03 


L5 


1868 


writ$4 same 1 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:04 


L6 


145780 


(a adj point adj in adj time) or PIT or 
APIT or (point adj in adj time) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:04 


L7 


148 


(rewound or rewind$3) same (L6 or 
(any adj point adj in adj time) or "any 
point in time") 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM.TDB 


OR 


ON 


2007/05/23 13:06 


L8 


4 


5 same 4 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/05/23 13:06 
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L9 


0 


7 and 4 and 5 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:06 


L10 


1 


5 and 2 and 7 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


Lll 


0 


7 same mapp$3 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


L12 


791 


(714/42).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


L13 


270 


(714/52).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


L14 


577 


(714/13).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


L15 


1009 


(714/15).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:08 


L16 


992 


(714/2).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:08 
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L17 


1081 


(714/5).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:09 


L18 


481 


(714/8).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:08 


L19 


2988 


(707/200).ccls. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO 


OR 


ON 


2007/05/23 13:08 


L20 


1962 


(707/204).ccls. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO 


OR 


ON 


2007/05/23 13:08 


L21 


1179 


(707/202).cels. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO 


OR 


ON 


2007/05/23 13:09 


L22 


434 


mapp$3 adj data adj structure 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:09 


L23 


0 


22 and 7 and 4 and ("714"/$).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:10 


L24 


0 


22 and 7 and 4 and ("707"/$).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:10 


L25 


637 


(duplicat$3 or double) adj write 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:10 
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L26 


6 


(mapp$3 or mirror or redundan$3 or 
double) same (primary or second$4 or 
first or backup or back-up) same 
volumn 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


.2007/05/23 13:10 


L27 


0 


L25 and L26 and 7 and ("707"/$).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/05/23 13:10 


SI 


10970 


recover$4 near4 continuous$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:03 


S2 


919 


(714/2).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:23 


S3 


501 


(714/13).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:07 


S5 


2394 


(primary or second$4 or master or 
backup or back-up or (back adj up) or 
mirror or redundan$3 or double) with 
snapshot 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:36 


S6 


138486 


(a adj point adj in adj time) or PIT or 
APIT or (point adj in adj time) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 06:54 


S7 


1 


SI same S5 same S6 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2006/07/05 06:54 
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S8 


4 


SI and S5 and S6 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 07:24 


S9 


54 


S5andS6 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 07:24 


S10 


20 


S9 and recover$4 and continuous$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 07:25 


Sll 


1 


"5673382".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:32 


S12 


1 


"6148412".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:35 


S13 


1 


"6166784".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:36 


S14 


1 


"6266784".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:37 


S15 


1 


"6166784".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:47 


S16 


1 


"6393516".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:47 


S17 


1 


"6266784".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:47 


S18 


1 


"6266784".PN. 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:47 


S19 


1 


"6393516" PN 


USPAT; 
USOCR 


OR 


ON 


2006/07/05 11:47 


S20 


1 


"20040088382".PN. 


US-PGPUB 


OR 


ON 


2006/07/05 11:47 


S21 


1 


"20040123029".PN. 


US-PGPUB 


OR 


ON 


2006/07/05 11:56 


S22 


1 


"20050010529".PN. 


US-PGPUB 


OR 


ON 


2006/07/05 12:01 


S23 


181 


(stager-roger$ or trimmer-donald$ or 
saxena-pawan$ or johnson-randall$ or 
johnston-craig$ or chang-yafen$ or 
blaser-rico$).in. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2006/07/05 12:12 
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S24 


919 


(714/2).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:42 


S25 


2394 


(primary or second$4 or master or 
backup or back-up or (back adj up) or 
mirror or redundan$3 or double) with 
snapshot 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 13:09 


S26 


138486 


(a adj point adj in adj time) or PIT or 
APIT or (point adj in adj time) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:42 


S27 


54 


S25 and S26 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:42 


S28 


2 


S27 and S24 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:43 


S29 


20 


S27 and recover$4 and continuous$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:44 


S30 


31 


S27 not (S23 or S29) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 12:44 


S31 


36 


S27 and map$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/05 13:09 
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S32 


21 


S31 and recover$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2006/07/05 13:09 


S33 


0 


S32 not (S29 or S30) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2006/07/05 14:35 


S34 


590 


(duplicat$3 or double) adj write 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:06 


S35 


6 


(mapp$3 or mirror or redundan$3 or 
double) same (primary or second$4 or 
first or backup or back-up) same 
volumn 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 10:54 


S36 


368 


S34 same (mapp$3 or mirror or 
redundan$3 or double) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2006/07/06 15:38 


S37 


2 


S36 same rewound$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2006/07/06 15:39 


S38 


2402 


(primary or second$4 or master or 
backup or back-up or (back adj up) or 
mirror or redundan$3 or double) with 
snapshot 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2006/07/06 15:39 


S39 


138555 


(a adj point adj in adj time) or PIT or 
APIT or (point adj in adj time) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2006/07/06 15:39 
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S40 


6 


S36 and S38 and S39 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:41 


S41 


687 


(714/42).cels. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:42 


S42 


941 


(714/5).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:42 


S43 


. 429 


(714/8).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:43 


S44 


110 


delta adj map$4 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/06 15:44 


S45 


6 


S44 and S38 and S39 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2006/07/07 09:08 


S46 


2 


("20050010529").PN. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


OFF 


2006/07/07 09:08 



5/23/07 1:11:23 PM 

C:\Documents and Settings\MLe\My Documents\EAST\Workspaces\10771613.wsp 



Page 8 



EAST Search History 



S47 


171 


("20020016827" | "20020026595" | "200 
20144057" | "20020166079" | "20030004 
980" | "200300372 1 1" | "20030 120676" | " 
20030188208"| "20040015731" | "20040 
181707" | "20050010529" | "2005006337 
4" | "20050065962" | "200500661 18" | "20 
050066222"|"20050066225"|"2005007 
626 1" | "20050076262" | "20050076264" 
| "20060047895" | "20060047902" | "200 
60047903" | "20060047925" | "20060047 
989" | "20060047998" | "20060047999" | " 
4635145 , T'4775969"|"5438674 , T , 5455 
926" | "5666538" | "5673382" | "5774292" 
| "5774715" | "5805864" | "58095 1 l'T'58 
09543 , T , 5854720'T , 5872669'T , 591177 
9" | "5949970" | "5961613" | "5963971" | " 
6021408" | "6023709"r6029179" | "6041 
329" | "6044442" | "6049848" | "6061309" 
| "6070224" | "6098148" | "6128698" | "61 
31 142T 6163856" I "6173359" | "619573 
0" | "6225709" | "6247096" | "62601 10" | " 
6266784" | "6269423" | "6269431" | "6282 
609 , T , 6289425"|"6304880'T , 6317814" 
| "6324497" | "6327418" | "6336163" | "63 
36173 , T'6339778 , T'6341329 , T , 634334 
2" | "6353837" | "6360232" | "6389503" | " 
6408359" | "6487561"|"6499026" | "6557 
089"|"6725331 , T , 6779057"|"6779058" 
| "6779081" | "6816941" | "6816942"| ,, 69 
31557"|"6950263 , T7032126").PN. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 10:52 

• 


S48 


9435 


(mapp$3 or mirror or redundan$3 or 
double) same (data adj structure) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 10:54 


S49 


142542 


(a adj point adj in adj time) or PIT or 
AP1T or (point adj in adj time) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 10:56 


S50 


4 


(rewound or rewind$3) near3 (S49 or 
(any adj point adj in adj time) or "any 
point in time") 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/05/23 13:04 
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S51 


3 


S48 same S49 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:00 


S52 


4221 


(duphcat$3 or double) near2 wnt$3 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:13 


S53 


10222 


continuous$4 near3 protect$3 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:07 


S54 


111 


S48 and S49 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:07 


S55 


7 


S54 and S52 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:08 


S56 


2 


S54 and S53 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:09 


S57 


0 


S54 and S47 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBM_TDB 


OR 


ON 


2007/01/03 11:09 


S58 


6691 


(duplicat$3 or replicat$3 or mirror$3 
or double) near2 writ$3 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/01/03 11:13 
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S59 


743 


(714/42).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:24 


S60 


982 


(714/15).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:27 


S61 


2749 


(707/200).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/05/23 13:08 


S62 


1112 


(707/202).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:25 


S63 


1791 


(707/204).ccls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:25 


S64 


2 


S54 and (S59 or S60) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:33 


S65 


691 


(714/7).cds. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:27 


S66 


551 


(714/13).ccls. 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/01/03 11:27 
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S67 


982 


(714/15).CCls. 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:27 


S68 


1 


S54 and (S65 or S66 or S67) 


US-PGPUB; 

USPAT; 

USOCR; 

EPO; JPO; 

DERWENT; 

IBMJTDB 


OR 


ON 


2007/01/03 11:35 


S69 


3 


S54 and (S61 or S62 or S63) 


US-PGPUB; 
USPAT; 
USOCR; 
EPO; JPO; 
DERWENT; 
IBM TDB 


OR 


ON 


2007/01/03 11:35 



5/23/07 1:11:23 PM 

C:\Documents and Settings\MLe\My Documents\EAST\Workspaces\10771613.wsp 



Page 12 



IEEEXplore# Search History 



Page 1 of 1 




□ Search Session History 



Edit an existing query or 
compose a new query in the 
Search Query Display. 

Select a search number (#) 
to: 

o Add a query to the Search 
Query Display 

• Combine search queries 
using AND, OR, or NOT 

• Delete a search 

• Run a search 



Home | Login | Logout | Access Information | Alerts | Sitemap | Help 
Welcome United States Patent and Trademark Office 

BROWSE SEARCH IEEE XPLORE GUIDE SUPPORT 

Wed, 23 May 2007, 10:48:34 PM EST 

Search Query Display 



Recent Search Queries 



#1 



#2 



( ( continuous data protection<in>metadata ) <and> ( sequential 
order<in>metadata ) )<and> ( mapping<in>metadata ) 



( ( continuous<in>metadata ) <and> ( data 
protection<in>metadata ) )<and> ( any point in 
time<in>metadata ) 



Results 



( ( continuous<in>metadata ) <and> ( data 
protection<in>metadata ) )<and> ( any point in 
time<in>metadata ) 



( ( sequential order<in> metadata ) <and> ( mapping data 
#4 structure<in>metadata ) )<and> ( any point in 
time<in>metadata ) 



( ( sequence write<in>metadata ) <and> ( continuous data 
#5 protection<in>metadata ) )<and> ( mapping data 
structure<in>metadata ) 



( ( duplicate sequence order<in>metadata ) <and> 
( snapshot<in>metadata ) )<and> ( two points in 
time<in>metadata ) 



#7 



( ( mapping data structure<in>metadata ) <and> ( any point in 
time<in>metadata ) )<and> ( sequence write<in> metadata ) 



Help Contact Us Privacy & Security IEEE.org 

Indexed by © copyright 2006 IEEE - All Rights Reserved 

qlnspec 0 



http://ieeexplore . ieee .org/search/history . j sp 



5/23/07 



IEEEXplore# Search History 



Page 1 of 1 



IEEE Xplore 



RFAEASE 2,3 



^Search Session History 

Edit an existing query or 
compose a new query in the 
Search Query Display. 

Select a search number (#) 
to: 

• Add a query to the Search 
Query Display 

o Combine search queries 
using AND, OR, or NOT 

• Delete a search 

• Run a search 



Home | Login | Logout | Access Information | Alerts | Sitemap | Help 
Welcome United States Patent and Trademark Office 

BROWSE SEARCH IEEE XPLORE GUIDE SUPPORT 

Wed, 23 May 2007, 11:03:13 PM EST 

Search Query Display 



Recent Search Queries 



Results 



SI 



$2 



( ( mapping<in>metadata ) <and> ( snapshot<in>metadata ) ) 
<and> ( any point in time<in>metadata ) 



( ( continuous data protection<in>metadata ) <and> 

( mapping<in> metadata ) )<and> ( data structure<in>metadata ) 



Indexed fey 

§j Inspec" 



Help Contact Us Privacy & Security IEEE.org 

© Copyright 2006 IEEE - All Rights Reserved 



http://ieeexplore.ieee.org/search/history.jsp 



5/23/07 



IEEEXplore# TRAP-Array: A Disk Array Architecture Providing Timely Recovery to Any Point- in- time Page 1 of 2 



IEEE Xplore 



RFACASE 2.3 



^MAbstractPlus 

< View Search Results 

Access this document 

fg) Full Text: PDF (370 KB) 

Download this citation 

Choose | Citation & Abstract 

Download jASCIIText 



vm 



» Learn More 

Rights and Pe 

» Le arn More 



Home | Login | Logout | Access Information | Alerts | Sitemap | Help 
Welcome United States Patent and Trademark Office 

BROWSE SEARCH IEEE XPLORE GUIDE SUPPORT 

E3 e-mail primer friendly 

TRAP-Array: A Disk Array Architecture Providing Timely Recovery to 
Any Point-in-time 

Qing Yang Weijun Xiao Jin Ren 

Dept. of Electr. & Comput. Eng., Rhode Island Univ., Kingston, Rl 

This paper appears in: Computed 

Publication Date: 2006 o 

Onpage(s):289-301 r 

Number of Pages: 289 - 301 

Location: Boston, MA 

ISSN: 1063-6897 

INSPEC Accession Number:91 65224 

Digital Object Identifier: 10.1 109/ISCA.2006.44 

Posted online: 2006-07-10 09:48:49.0 



Abstract 

RAID architectures have been used for more than two decades to recover data upon disk failures. Disk failure 
is just one of the many causes of damaged data. Data can be damaged by virus attacks, user errors, defective 
software/firmware, hardware faults, and site failures. The risk of these types of data damage is far greater than 
disk failure with today's mature disk technology and networked information services. It has therefore become 
increasingly important for today's disk array to be able to recover data to any point in time when such a failure 
occurs. This paper presents a new disk array architecture that provides timely recovery to any point-in-time, 
referred to as TRAP-array. TRAP-array stores not only the data stripe upon a write to the array, but also the 
time-stamped exclusive-ORs of successive writes to each data block. By leveraging the exclusive-OR 
operations that are performed upon each block write in today's RAID4/5 controllers, TRAP does not incur 
noticeable performance overhead. More importantly, TRAP is able to recover data very quickly to any point-in- 
time upon data damage by tracing back the sequence and history of exclusive-ORs resulting from writes. What 
is interesting is that TRAP architecture is amazingly space-efficient. We have implemented a prototype TRAP 
architecture using software at block device level and carried out extensive performance measurements using 
TPC-C benchmark running on Oracle and Postgress databases, TPC-W running on MySQL database, and file 
system benchmarks running on Linux and Windows systems. Our experiments demonstrated that TRAP is not 
only able to recover data to any point-in-time very quickly upon a failure but it also uses less storage space 
than traditional daily differential backup/snapshot. Compared to the state-of-the-art continuous data 
protection technologies, TRAP saves disk storage space by one to two orders of magnitude with a simple and 
a fast encoding algorithm. From an architecture point of view, T- RAP-array opens up another dimension for 
storage arrays. It is orthogonal and complementary to RAID in the sense that RAID protects data in the 
dimension along an array of physical disks while TRAP protects data in the dimension along the time sequence 
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